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Claims. (C. 226-15 
In the known counter-pressure, pressure equal 

izing filling apparatus having filling members in 
the form of valves, cocks, sleeves or plungers 
and two pressure equalizing conduits, the return 

5 liquid, that is the Small quantity of liquid left 
after each filling in the return pressure equaliz 
ing conduit is driven upwards into the main 
liquid vessel when the next bottle or other con 
tainer is filled, by the air displaced from the 

10 bottle. To make this possible the return pres 
Su'e equalizing conduit intust not have too small 
a cross section, say not less than 12 sq. mms. 

In order to prevent escape of gas from the 
liquid vessel through the open return pressure 

5 conduit in the event of breakage of the bottle 
during filling, this conduit has been provided with 
a check valve which cuts of downward flow 
through this conduit. But these valves often 
fail in practice; the gas or air escapes if a, bottle 
breaks, and owing to the resulting drop in pres 
sure in the liquid vessel undesirable and harmful 
foaming of the liquid takes place. 

In order to avoid infection of the beer or the 

20 

like in the liquid vessel by the Small quantity 
of liquid referred to above in the return pres 
sure pipe, it has been proposed to discharge this 
pipe not upwardly into the vessel, but down 
Wardly, either positively or not, for example into 
the bottle, into the open air or into a vessel 

30 which can be under the same pressure as the 
main liquid vessel. If now with such downward 
discharge the return conduit is of the Sane di 
mensions as with upward discharge, the light 
foam unavoidably formed during filling will be 
forced up through this conduit and through the 
heavy beer or the like into the main liquid vessel 
and may infect the contents thereof. 
With positive downward discharge of the re 

turn conduit it is a further disadvantage if the 
40 

- example of beer in the conduit downwards too 
rapidly as if it is discharged into a bottle foam 
ing results and if into the open air consider 
able air or gas loss results which leads to reduc 
tion of pressure and foaming intine main liquid 
vessel. 
The present invention relates Solely to counter 

pressure, pressure equalizing filling apparatus 
having two pressure equalizing conduits and en 
ploying downward discharge of the return pres 
sure equalizing conduit before the next bottle 
or the like to be filled is placed in position. The 
objects of the invention are to avoid the passage 
of foam out of the return conduit into the main 
liquid vessel, to retard the down Ward discharge 
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paratus with a bottle in position, 

air or gas pressure drives the Small quantity for 

of the liquid in said conduit and to hinder the , 
drop in pressure in the main vessel in the event 
of breakage of a bottle during filling. To this 
end a reduction in cross-section is provided at 
One point in the return pressure equalizing con- so 
duit, or over a part of its length or over its 
whole length; such reduction in practice may be 
to below i2 sq. mins...and advantageously even 
to below 8 Sg. Inns. With Suci, apparatus bottles 
can be filled for example with the most sensitive 65 
and not very cold beers at the highest rate of 
the apparatus and headless filling always ob 
tained. The filling of bottles with strongly foam 
ing liquids such as beer is affected by very small 
factors which are nevertheless very decisive in to 
their effect on the final result. The most satis 
factory result, namely headless filling, is only 
obtained by Suitable conbination of various 
elements. . . . . . . . . . 
A counter-pieSSure, pressure. equalizing filling 75 

apparatus having two pressure equalizing con 
duits, the return conduit of each filling being 
filled with liquid up to the level in the main 
liquid vessel, and in which the said return con 
uit is always emptied downwardly but never 80 

into the enpty bottle to be filled, when the said 
Conduit is tirottled in accordaince with the in 
vention, Satisfactorily fulfills all the conditions 
Which can be in posed on a filling apparatus both 
biologically, and as regards headless filling. 85 
The invexation is diagrammatically illustrated 

in the accompanying drawing. . . . 
Figure 1 is a vertical section of the filling ap 

Figures 2, 3 and 4 shows three alternative 90 
1:)0des of providing the reduced cross section of 
the return conduit. 
The throttling of the return pressure equaliz 

ing conduit is advantageously effected at a point 
above the liquid level in the main vessel; the re-95 
duction in Cross Section acts in both directions 
So that if a bottle breaks, drop in pressure in the 
vessel is hindered. 
The reduction in section can be permanent 

or in an exchangeable part; or it can be regulat- 100 
ably constructed and it may exist during the 
Whole of the filling cycie or only during part 
the 'eof. 

For example an arrangement in which the re 
duction in cross Section is formed at the upper 105 
end of the return conduit by means of a prefer 
ably exchangeable bind nut, cap or the like with 
a Small aperture, has been found very suitable 
in practice. . . . ." - 

Tests show that the reduction in section of the ll0 



10 

20 

25 

30 

35 

40 

50 

60 

6 

not, in line with the conduit. 3. 

2 
return conduit is of value only in counter-pres 
Sure, pressure equalizing apparatus if two pres 
sure equalizing conduits are provided and if 
the return conduit is eimpty before the next 
bottle to be filled is placed in position. 

Figure 1 sillows the apparatus in the position 
in Which the pressure equializing Conduit and the 
liquid COinduit are closed, While the return pres 
Su'e equalizing conduit is open. The main liq 
uid vessel is designated 1, the pressure equalizing 
conduit 2, the liquid conduit 4, the return pres 
Sure equalizing conduit 3 and the filling cock 5. 
On the upper end of the return conduit 3, in the 
main vessel 1 under pressure, is screwed a blind. 
nut 6, having an aperture 7 which is small com 
pared with the cross section of the conduit 3. 
The filled bottle 8 is connected during the down 
ward emptying of the conduit 3 with an auxiliary 
vessel 9 as described in my co-pending applica 
tion Serial No. 603,057. 

Figure 2. shows a filiiing cock 5 in cross section 
through the return conduit, provided with a re 
turn conduit 3 of reduced cross section over part 
of its length, the reduced section being provided 
for example in the cock plug and the part of the 
conduit above it. 

. In Figure 3, which shows a filling cock 5 in 
cross section through the return conduit, the re 
duction in cross Section is produced in a certain 
position of the cock plug by the passages 10, 11 
therein and/or the passage 12, which coines into 
action when the direct through paSSage 11 is 

in addition the 
condit 3 is also provided with a regulatable re 
duction in section formed by the throttle valve 
13. - 

Figure 4 shows a part 14. With reduced COSS 
Section interposed at a suitable point in the con 
duit 3 and exchangeable by the aid of unions 
15, 16. -- - - 
The operation of the apparatus will be ap 

parent from the drawing. 
It only remains to be stated that the throttling 

45. of the return conduit enables a liquid conduit 
4 of large cross section to be employed. 
What I claim is: : 
1. In counter pressure apparatus for filling bot 

tles and the like having two pressure equalizing 
conduits and means for downwardly discharging 
the return pressure equalizing conduit before the 
next bottle or the like to be filled is placed in po 
sition, the provision of means for reducing the 
cross Section of said return conduit to an amount 
serving to prevent the passage of foam from said 
conduit into the main liquid vessel, and to hinder 
the drop in pressure in the main vessel in the 
event of breakage of a bottle during filling. 

2. In counter pressure apparatus for filling bot 
tles and the like having two pressure equalizing 
conduits and means for doWinWardly discharging 
the return pressure equalizing conduit before the 
next bottle or the like to be filled is placed in po 
Sition, the provision of means reducing the cross 
section of said return conduit to below 12 sq. mms. 

3. In counter pressure apparatus for filling bot 
tles and the like having two pressure equalizing 
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conduits and means for downwardly discharging 
the return pressure equalizing conduit before the 
next bottle or the like to be filled is placed in po 
sition, the provision of means reducing the cross 
Section of Said return conduit to below.8 sq. mms. 

4. In counter pressure apparatus for filling bot 
tles and the like having two pressure equalizing 
conduits and means for downwardly discharging 
the return pressure equalizing conduit before the 
next bottle or the like to be filled is placed in 
position, the provision of means throttling said 
return conduit located in the main liquid vessel. 

5. In Counter pressure apparatus for filling bot 
tles and the like having two pressure equalizing 
conduits and means for downwardly discharging 
the return pressure equalizing conduit before the 
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next bottle or the like to be filled is placed in . 
position, a member having a small bore aperture 
relative to the cross section of said return conduit 
mounted upon the upper end of said conduit. 

6. In counter pressure apparatus for filling bot 
tles and the like having two pressure equalizing 
conduits and means for downwardly discharging 
the return pressure equalizing conduit before the 
next bottle or the like to be filled is placed in 
position, the provision of exchangeable means 
throttling said return conduit. - 

7. In counter pressure apparatus for filling bot 
tles and the like having two pressure equalizing 
Conduits and means for downwardly discharging 
the return pressure equalizing conduit before the 
next bottle or the like to be filled is placed in po 
Sition, the provision of variable means throttling 
said return conduit. - , , 

8. CounterpreSSure apparatus for filling bottles 
and the like having two pressure equalizing con 
duits and means for downwardly discharging the 
return preSSure equalizing conduit before the next 
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bottle is placed in position, said return conduit 
comprising a portion of its length of less area, 
of cross section than 12 sq. mms. 

9. Counter pressure apparatus for filling bottles 
and the like having two pressure equalizing con 

5 

duits and means for downwardly discharging the 
return pressure equalizing conduit before the next 
bottle is placed in position, said return conduit 
comprising a portion of its length of less area, 
of cross section than 8 sq. mms. 10. In counter pressure apparatus for filling 
bottles and the like having two pressure equal 
izing conduits, means for downwardly discharg 
ing the return pressure equalizing conduit before 
the next bottle is placed in position and a filling 
cock, the provision in said cock of means for 
throttling said return conduit. 

11. Counter pressure apparatus for filling bot 
tles and the like having two pressure equalizing 
conduits, means for downwardly discharging the 
return pressure equalizing conduit before the next 
bottle is placed in position, and a filling cock, 
said cock having a full bore channel therein 
which completes said return conduit in one posi 
tion of said cock and a small bore channel which 
completes the said return conduit in another 
position of said cock. 

JOSEF KRIEGLMEYER. 
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